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TOTALLY UMBILICAL SURFACES IN NORMAL CONTACT RIEMANNIAN MANIFOLDS *>
In this paper we study totally umbilical surfaces in normal contact Riemannian manifolds by devices similar to those of [9] · We extend Watanahe's result [9] to surfaces of higher codimension than 2.
Normal contact Riemanni an manifolds
In a differentiable (2n+1)-dimensional manifold, a set ($» Κ » 1 ) of three tensor fields φ , ζ and q of type (1,1), (1.0) and (0,1), respectively, is called an almost contact structure (cf. [5] where φ^ is of rank 2n. If a manifold admits an almost contact structure, it is necessarily odd-dimensional and is called an almost contact manifold. As it was proved in [5] , in any almost contact manifold there exists a Riemannian metric G.. such that (1.2) Gid^fi.
such a Riemannian metric G. . is called the Riemannian metric associated with the given almost contact structure (φ, , q As it is well known [l], a contact manifold is always orientable. We assume that the surface Ν is also orientable and m tangent vectors Bc 1 are chosen in such a way that ΒΛ...Β 1 form a frame of positive orientation in N. Then we ι m can choose local fields of mutually orthogonal îmjt normal vectors σχ χ (χ = m+1 ,... ,2n+1 ) in such a way that Β^,.,.,Β ^m+1 1 '*'·'^Ση+Ι 1 ^o rm a frame of positive orientation in M. and is independent of the choice of mutually orthogonal unit normal vectors 0 χ . Η is normal to the surface N. Now, we can put
whence (2.6)
In fact, if we put then, by virtue of the skew symmetry of φ. -, we have
However, the field ¿,* 1 in M can be expressed in the form 
Infinitesimal concircular transformations
By an infinitesimal conformai transformation we mean an infinitesimal point transformation (3.1)
where ât is a positive infinitesimal and u 1 a vector field satisfying the equation Proof. Since ζ) = const., we have,"by (4.5) and (4.6),
On the other hand, since Ν is a totally umbilical surface,the last equation of (2.9) can be expressed in the form 
The proof is completed.
Combining Lemma 2 and Theorem A, we obtain Corollary 2. Let Ν "be a (2k+1)-dimensional totally umbilical surface in a (2n+1)-dimensional normal contact Riemannian manifold M. If the covariant derivative V H 1 i of the mean curvature vector field Η of Ν is tangent to N, Q the function q is constant, and the vector field u is of constant length, then Ν is a normal contact metric manifold such that the Riemannian metric g^ is the associated one.
As an immediate consequence of Corollaries 1 and 2, Lemma 2 and Theorem B, we have Theorem 3. Let Ν "be ( 2k+1 )-dimensional complete simply connected totally umbilical surface in a (2n+1)-dimensional normal contact Riemannian manifold i (k < n).
If the covariant derivative of the mean curvature vector field of Ν is tangent to N, then one of the following two cases occurs:
(1) Ν is isometric to the sphere of radius (1 + ΗχΗχ) in the (215+2)-dimensional Euclidean space. (2) Ν is a normal contact Riemannian manifold.
